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Description 

[0001 ] This invention relates to a photosensitive printing element used for preparing flexographic printing plates via 
computer-to-plate technology with a support, a photopolymerizabte layer and an IR-ablatable layer substantially 
5 opaque to actinic radiation which comprises at least one heat-combustible polymeric binder, at least one IR-absorbing 
material and at least one aliphatic diester. Furthermore, this invention relates to a process for making a flexographic 
printing plate using such an element. 

[0002] In the field of flexographic printing, computer-to-plate-technology (CtP technology), also known as digital 
imaging technology, is becoming extremely popular. In CtP technology the photographic mask used in conventional 

10 techniques to cover such areas of a photopolymeric printing plate which should not polymerize is substituted by a mask 
integrated within the printing plate. Although there are several possibilities of providing such an integrated mask only 
two techniques are on the market, namely printing the mask on the photopolymeric plate with an Ink Jet printer or coat- 
ing the photopolymeric plate with an IR-ablatable layer which is substantially opaque to actinic radiation and imaging 
such a mask with an IR laser. Such an IR-abtatable layer usually contains carbon black. Photopolymeric printing plates 

IS with such IR-ablatable layers are known in the art and disclosed for instance in EP-A 654 150 or EP-A 767 407. By 
means of irradiation with an IR laser the black layer is evaporated at this location and the photopolymeric layer below is 
bared. The laser apparatus is directly coupled with the lay-out computer system. Using this technique an image can be 
generated directly on the plate, which in the next step is irradiated with actinic radiation. 

[0003] CtP technology not only avoids having to make separate photomasks and working with photochemicals, but 
20 also gives a much higher resolution. For a detailed discussion of the advantages of CtP technology over conventional 
technology see for instance "Deutscher Drucker, Nr. 21/3.6.99, pages w12 to w16". 

[0004] The crucial step in the process of making a flexographic printing plate using a photopolymeric printing ele- 
ment with IR-ablatable layer is the step of irradiating .the element with the IR-laser. The IR-ablatable layer has to fulfil 
several requirements in order to obtain good results. For economic reasons the time for imaging the IR-ablating layer 

25 should be as short as possible. Therefore, its sensitivity to IR radiation should be as high as possible. Furthermore, the 
common technology nowadays for imaging uses a laser apparatus with a rotary drum. The photopolymeric flexographic 
element is mounted on the cylindrrcal drum and irradiated with the laser beam while the drum rotates at up to 2000 rpm. 
For this reason, the IR-ablatable layer of the flexographic printing element also has to be of an elastomeric character in 
order to permit bending the flexographic printing element without the IR-ablatable layer wrinkling or ruptering. 

3o [0005] EP-A 654 150 discloses a photopolymeric flexographic printing element with an IR-ablatable layer. The IR- 
ablative layer disclosed comprises an IR-absorbing material. Furthermore, it optionally comprises a polymeric binder 
and a wide variety of other ingredients such as dispersants for pigments, surfactants, plasticizers, or coating aids. How- 
ever, the above mentioned publication does not teach anything about the sensitivity of the IR-ablatable layer. Particu- 
larly, it does not teach how to improve the sensitivity of the IR-ablatable layer and simultaneously also to improve its 

35 flexibility in order to mount it on cylindrical drums without problems. 

[0006] EP-A 767.407 discloses photopolymeric printing elements with an IR-ablatable layer comprising an elasto- 
meric, film-forming binder and carbon black. As binders polyamldes (e.g. Macromelt®) or polyvinyl/alcohol/polyethyl- 
ene/glycol graftpolymers (e.g. Mowiol®) are mentioned. Although such binders permit mounting the flexographic 
printing elements on the cylindrical drums without problems the velocity of the imaging process is insufficient. 

40 [0007] The problem of obtaining improved photopolymeric flexographic printing plates whose IR-ablatable layers 
simultaneously show high sensitivity and high flexibility still remains unsolved. It was an object of the present invention 
to provide such photopolymeric flexographic printing elements. 

[0008] In a first embodiment, this invention relates to a photosensitive printing element used for preparing flexo- 
graphic printing plates via computer-to-plate technology comprising 

45 

• a support, 

• a photopolymerizable layer comprising at least one elastomeric binder, at least one polymerizable compound, and 
at least one photoinitiator or photoinltiator system. 

• an IR-ablatable layer which is substantially opaque to actinic radiation, and 
50 • optionally a peelable flexible coversheet, 

wherein the IR-ablatable layer comprises at least one heat-combustible polymeric binder, at least one IR-absorbing 
material and at least one aliphatic diester of the general formula Ri(CO) [0-CHR3-CH2]nO(CO)R2 where n = 1 - 30, R-i 
and R2 are straight-chain or branched alkyi chains with 1 - 20 carbon atoms, and R3 is H or methyl. 
55 [0009] In a second embodiment, this invention relates to a process for making a flexographic printing plate using 
such an element, 

[0010] Surprisingly, it has been found that by combination of heat-combustible polymeric binders with such special 
plasticizers photopolymeric flexographic printing plates are otstatned whose IR-ablatable layers show an excellent sen- 
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sitivity to IR-radiation, resulting in high imaging velocities and simultaneously also exhibit very high flexibility so that that 
the elements can be mounted on the cylindrical drum of a laser apparatus without the IR-ablatable layer wrinkling or 
rupturing. 

[0011] Suitable supports for the photosensitive elements of the present invention are flexible but dimensionally sta- 
5 bte materials such as films of polyethylene terephthalate, polyethylene naphthatate, polybutylene terephthalate or poly- 
carbonate that have a suffidently high modulus of elasticity for use as a dimensionally stable support material. 
[0012] The photopolymerizable layer comprises at least one elastomeric binder, at least one polymerizable com- 
pound, and at least one photoinitiator or photoinitiator system. Such photopolymerizable layers are well known in the 
fiexographic printing art and are disclosed for instance in EP-A 767 407. Although the photopolymerizable layer is 
10 referred to herein as a single layer, it will be understood that two or more different photopolymerizable layers can be 
used. 

[0013] The elastomeric binder can be a single polymer or a mixture of polymers. Examples of suitable binders are 
vinylaromatic/diene copolymers or block copolymers such as conventional S-B-S- or S-l-S- block copolymers, 
diene/acrylonitrilecopolymers, ethylene/propylene/diene-copolymers, ethylene/acrylic acid copolymers or diene/acr- 

15 ylate/acrylic acid copolymers. Suitable polymerizable compounds are conventional photopolymerizable ethylenically 
monounsaturated or polyunsaturated organic compounds as are used for producing photopolymeric printing plates and 
are compatible with the elastomeric binder. Examples of suitable monomers are conventional acrylates or methacr- 
ylates of mono- or polyfu notional alcohols, acryl- or methacrylamides, vinyl ethers, or vinyl esters. Examples of pre- 
ferred monomers are butyl(meth)acrylate, 2-ethylhexyl(meth)acryIate, lauryl (meth)acrylate, 

20 butanedioldi(meth)acryiate, hexanediol-di(meth)crylate, ethylene glycol di(meth)acrylate or polyethylene oxide- 
di(methacrylates). Examples of suitable photoinrtiators are aromatic keto compounds such as benzoin or benzoin deriv- 
atives. The photopolymerizable layer may additionally comprise further additives such as plasticizers, thermal polymer- 
ization inhibitors, dyes or antioxidants. 

[0014] By appropriately choosing the ingredients of the photopolymerizable layer the skilled artisan can make the 
25 photopolymerizable layer soluble or dispersible in aqueous, semi>aqueous or organic developers, depending on the sol- 
ubility properties desired. 

[0015] The essential constituent of the photopolymeric fiexographic printing element according to the present 
invention is its novel IR-ablatable layer on top of the photopolymerizable layer comprising at least one heat-combustible 
polymeric binder, at least one ]R-absori3ing material and at least one aliphatte diester. The IR-ablatable layer is substan- 

30 tially opaque to actinic radiation. In general, its optical density for actinic radiation is greater than 2.5, preferably greater 
than 3.5. Said optical density is obtained at the wavelength or in the wavelength range of the actinic light used for flood 
exposure of the photopolymerizable element through the Imaged IR-ablatable layer Although the IR-ablatable layer is 
refen-ed to herein as a single layer, it will be understood that two or more different IR-ablatable layers can be used. 
[0016] The polymeric binder can be effectively removed by the heat generated by the IR-absorbing material when 

35 the layer is exposed to IR-laser radiation. The term "heat-combustible" means that the binder decomposes, depotymer- 
izes or evaporates without a preceding melting step. Therefore, the respective elements of the image have very steep 
edges, resulting in high resolution. 

[0017] Although any kind of binder which fulfils the abovementioned requirement may be used within the scope of 
this invention, it is preferred that the heat-combustible binder comprises nitro or nitrate ester groups. Suitable binders 
40 within the scope of this invention are especially such polymeric materials which are usually known as components of 
propellents. 

[0018] Examples of such binders include poly (gtycidyl azide), poly (glycidyl nitrate) or poly (vinyl nitrate). Further 
examples include nitro derivatives of polystyrene, such as polymers comprising nitro-, di nitro- ortrinitrostyrene-groups. 
The polystyrene may additionally be nitro-substituted In the main chain or only nitro-substituted in the main chain. Other 
45 examples comprise derivatives of polyacrylates or polymethacrylates such as polymers comprising 2,4-dinitrophenyl 
acrylate or p-nitrophenylacrylate as monomers. 

[0019] Of special interest as heat-combustible binders are nitrate esters of cellulose or cellulose derivatives such 
as cellulose ethers. Such binders are preferred within the scope of the present invention. Cellulose nrtrate esters, also 
known as nitrocellulose, are commercially available (e.g. Hercules or Wolff-Walsrode) with different degrees of esterlfi- 
50 cation up to the maximum substitution degree of 3 nitrate ester groups per monomer. The degree of esterification not 
only influences the combustion properties of cellulose nitrate ester but also its solubility properties. Depending on the 
nature of the developer which is intended to be used, the skilled artisan may choose types which are readily soluble In 
esters and hydrocarbons or types which are readily soluble in alcohols. 

[0020] It is also possible to use nitrate esters derived from cellulose ethers such as methyl cellulose, ethyl cellulose 
55 and especially 2-hydroxyethyl cellulose, 2-hydroxypropyl cellulose, or carboxymethyl cellulose. Nitrated carboxymethyl 
cellulose might also be used as sodium salt, enhancing the water solubility of the binder. It is also possible to use mix- 
tures of two or more heat-combustible binders. In general, the amount of the heat-combustible binder in the IR-ablatable 
layer is 20 - 80 %, preferably 30-70 %, by weight based on the total amount of all ingredients of the IR-ablatable layer. 
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[0021] As another component the IR-ablatable layer according to the present invention contains an aliphatic diester 
of the general formula Ri(CO) [0-CHR3-CH2]nO(CO)R2. The esters function as plasticizers. Without such plasticizers 
it is not possible to obtain IR-ablatable layers with elastomeric properties which can be bent without wrinkling or ruptur- 
ing. The diesters are derived from ethylene glycol, propylene glycol, their oligomers and polymers; Rscan be H orthe 

5 methyl group. The polymerization number n can be between 1 and 30, preferably n is between 1 and 10 and most pref- 
erably between 2 and 6. and Rg are straight-chain or branched alkyl chains with 1 - 20, preferably 5 -1 1 carbon 
atoms. The two groups can be equal, giving a symmetrical diester, or different giving an asymmetrical diester. in partic- 
ular, examples for Ri and Rg are methyl, ethyl, n-propyl, isopropyl, n-butyl. isobutyl, t-butyl, n-pentyl, n-heptyl, n-hexyl, 
2-ethylhexyl, n-heptyl, n-octyl, n-nonyl, n-decyl or n-undecyl groups. Examples of preferred diesters comprise n-pentyl 

10 or n-heptyl groups; triethyleneglycol-hexanonic acid diester, triethylenglycol-2-ethyl-hexanoic acid diester and triethyl- 
eneglycol-octanonic acid diester are particularly preferred. It is also possible to use mixtures of two or more diesters. In 
general, the amount of diester in the IR-ablatable layer is 1 - 30 %, preferably 5 to 20 %, by weight based on the total 
amount of all ingredients of the IR-ablatable layer. 

[0022] Furthermore the IR-ablatable layer comprises at least one IR-absorbing material evenly distributed within 
15 the layer which should have a strong absorption between 750 and 20000 nm. Suitable IR-absorbing materials include 
IR-absorbing dyes such as phthalocyanines and substituted phthalocyanine derivatives, cyanine dyes, merocyanine 
dyes and polymethine dyes or intensely colored Inorganic pigments such as carbon black, graphite, iron oxide or chro- 
mium oxide. It is pretended to use carbon black. Carbon black also ensures that the IR-ablatable layer is opaque to 
actinic radiation, so that is not absolutely necessary to add an additional UV-absorbing dye. It is desirable to use small 
20 particles for maximum color strength. Particularly preferred are fine-grained carbon black brands with a mean particle 
size below 30 nm. Examples of suitable brands are Printex® U. Printex® L6, Spezialschwarz 4 or Spezialschwarz 250 
of Degussa. In general, the amount of the IR-absorbing material in the IR-ablatable layer is 1 - 60 % by weight based 
on the total amount of all ingredients of the IR-ablatable layer. It is prefen-ed to use 1 0 - 50 %, and particulariy preferred 
in the 25 - 50 % range. 

25 [0023] The IR-ablatable layer may optionally contain additional components and additives. Examples of such com- 
ponents are additional polymeric binders which need not be heat-combustible, dispersants for pigments, fillers, sur- 
factants or coating aids. Such additives can be chosen by the skilled artisan according to the desired properties of the 
layer, provided, however, that they do not adversely affect the imaging properties of the IR-ablatable layer. Suitable as 
dispersants for carbon blacks are especially polyoxyalkylene derivatives such as Solperse®grades (Zeneca) or block 

3o copolymers such as DisperiDyk®-grades (Byk). It is also possible to use as additives UV-absorbing materials, or dyes 
which absorb in the UV . Using UV-absorbing materials frequently is advantageous also with carbon black as IR 
absorber, with other IR absorbers it might be unavoidable. Although not restricted to that number, it is preferred for the 
amount of such additives no to exceed 20%. preferably 10%, by weight based on the total weight of all Ingredients of 
the IR-ablatable layer. 

35 [0024] Preferably, the ingredients of the IR-ablatable layer are chosen such that the IR-ablatable layer is soluble or 
at least swellable also in the developer solution for the photopolymeric layer although the invention is not restricted to 
that embodiment. 

[0025] It is frequently advantageous to cover the photosensitive printing element with a peelable flexible coversheet 
on the IR-ablative layer in order to protect the element, although such a protective coversheet is not absolutely neces- 
40 sary. 

[0026] In addition, it is also advantageous although not required to use at least one of the abovementioried addi- 
tional binders as release improving polymers making it easier to remove the coversheet without damaging the IR-ablat- 
able layer. Examples of suitable binders for this purpose include certain polymethylmethacrylates such as Plexigum®, 
vinylacetate-crotonic acid copolymers, hydroxypropylcellulose, polyvinylpyrrofidones such as Luviskol®, polystyrenes 

45 such as Supranol®, chlorinated PVC, methylphenylsilicones or polyethylene waxes. 

[0027] The photopolymeric flexographic printing element may also comprise optionally one or more additional lay- 
ers between the above-mentioned layers. Examples of such layers are well known in the art and include adhesive lay- 
ers, especially between the support and the photopolymerizable layer, intermediate layers between the 
photopolymerizable layer and the IR-ablatable layer, to prevent diffusion of monomers or other small molecules from dif- 

50 fusion from one layer into the other one, or detackifying layers. 

[0028] The photosensitive flexographic printing element according to the present invention is generally manufac- 
tured by first preparing the photopolymerizable and optionally additional layers on the support and then applying the IR- 
ablatable layer by coating or by lamination techniques. It is also possible to use a commercially available photopolym- 
erizable flexographic printing plate, to peel off its protective film and then to apply the IR-ablatable layer in the same 

55 manner as mentioned above. 

[0029] In a first step of manufacturing photosensitive flexographic printing elements with an IR-ablatable layer all 
ingredients of the IR-ablatable layer are dissolved in an appropriate solvent or, alternatively when a pigment such as 
cartaon black is used, a dispersion of the pigment in an appropriate solvent and the other ingredients is prepared, in the 
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latter case the use of a dispersant is frequently recommendable. Such a solution or dispersion can be directly coated 
on the photopolymerizable layer followed by evaporation of the solvent. Alternatively, the solution or dispersion can be 
coated on a support, such as a PET sheet, followed by evaporation of the solvent. Thereafter, the coated support is lam- 
inated together under pressure and/or heat with the photopolymerizable layer of the printing element such that the pho- 
5 topolymerizable layer is adjacent to the IR-ablatable layer. The support for the IR-ablatable layer now serves as 
protective film for the entire photopolymeric printing element. 

[0030] The process for preparing a flexographic printing plate using the photosensitive printing element of the 
present invention involves removing - if present - the protective film from the photosensitive printing element. Thereaf- 
ter, the IR-ablatable layer is imagewise irradiated by means of an IR laser to fonri a mask on the photopolymerizable 

10 layer. Examples of suitable IR lasers are NdAV\G lasers (1064 nm) or diode lasers (e.g. 830 nm). Suitable laser systems 
for computer-to-plate-technology are commercially available, for instance the diode laser system OmniSetter® (Fa. Mis- 
omex, wavelength of the laser: 830 nm, working width 1800 mm) or the NdA'AG laser system digilas® (Fa. Schepers) 
each comprising a rotatable cylindrical drum on which the photosensitive flexographic printing elements with IR-ablat- 
able layer are mounted. The image information is directly transferred from the layout computer system to the laser appa- 

15 ratus. 

[0031] After writing in a mask Into the IR-ablatable layer the photosensitive printing element is overall exposed to 
actinic radiation through the mask. Advantageously, this can be done directly on the laser cylinder. Alternatively, the 
plate is removed from the laser apparatus and irradiated in a conventional flat bed irradiation unit. In the course of the 
irradiation step the photosensitive layer polymerizes in such areas which had be bared in the foregoing ablation step 

20 whereas no photopolymerization takes place in such areas which are still covered by the IR-ablative layer opaque to 
radiation. As disclosed in EP-A 767 407 it is advantageous to perfonn the in-adiation with actinic light in the presence 
of atmospheric oxygen though in^diation with exclusion of oxygen under a conventional vacuum frame also is possible. 
[0032] Thereafter the irradiated element is developed to give a flexographic printing plate. The development step 
can be performed in conventional development units. Depending on the nature of the plate, aqueous or organic solvent 

25 or solvents mixtures may be used. In the course of the development step the non-polymerized areas of the photosen- 
sitive layer and the residues of the IR-ablatable layer are removed. It is also possible to remove the residues of the IR- 
ablatable layer with one solvent or solvent mixture first and to develop the photosensitive layer with another developer. 
After the development step the printing plates obtained are dried. Typical conditions for elements with PET base film 
are 1 - 4 h at 45 - 65°C. Elements with PEN base films can be dried at temperatures even higher than 65°C without loss 

30 of dimensional stability, resulting in shorter drying times. Several aftertreatment operations might be applied in addition, 
such as Irradiation with UV/-C light or treatment with Br2 in order to detakkify the printing plate. 

[0033] The photosensitive flexographk: printing elements according to the present invention show excellent flexibil- 
ity. They can be bent without the IR-ablatable layer wrinkling or rupturing, which means that the elements can be 
mounted on laser drums without problems. Furthermore, they are by far more sensitive to IR laser radiation than con- 
35 ventional printing elements, permitting accelerated imaging of the plate. 

[0034] The examples which follow are intended to Illustrate the present invention without restricting its scope. 



Example 1: 
40 Preparation of the IR-ablatable layer 

[0035] A dispersion of carbon black, nitrocellulose and a plastteizer was prepared using the following ingredients: 

45 



component 


amount 


weight % except MEK 




Special Schwarz 


2.3 g 


33.3 % 


carbon black pigment 


Nitrocellulose 


3.6 g 


52.2 % 


E 950, Wolff Walsrode (Germany) 


Solsperse 5000 


0.05 g 


0.7 % 


dispersion agent, Zeneca Ltd. 


Solsperse 28000 


0.025 g 


3.6 % 


dispersion agent, Zeneca Ltd. 


Plasthall 4141 


0.7 g 


10.2% 


Plasticizer comprising triethylene glycol dihexanoate 
and triethylene glycol dioctanoate (CP. Hall, Chk;ago 


Methylethylketone 


93.1 g 
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[0036] The dispersion was applied to a PET film (thickness 125 \im) by means of a 50 \im coating knife and the sol- 
vent allowed to evaporate yielding an even and tack-free coating with a specific coating weight of 3 g/m^ and an optical 
density in the actinic region of 3.7. 

5 Example 2 

Preparation of a photopolymericflexographic printing plate with IR-ablative layer. 

[0037] The PET protective film of a photopolymeric flexographic printing plate (Nyloflex® FAR 284 (BASF)) com- 
10 posed of a PET support, a photopolymerizable layer and a polyamide layer, and the said PET protective film was peeled 
off. The polyamide layer was removed from the photopolymerizable layer using a conventional adhesive tape. 
[0038] TTie IR>ablative layer as prepared in example 1 and the flexographic printing plate were laminated together 
in a Codor LPP650 lanninator at a temperature of about 40**C, giving a plate which comprises a PET support, a pho- 
topolymerizable layer and an IR-ablatable layer. The PET film on which the dispersion of example 1 had t>een coated 
IS now serves as a new protective film. 

Examples 3-6 

IR-ablation of the photopolymeric plate 

20 

[0039] The PET protective film was peeled off from the photopolymeric plate obtained in example 2. The black IR- 
ablatable layer remained completely on the photopolymeric layer. The plate could be bent repeatedly to an angle of 90*» 
without the IR-ablatable layer wrinkling or rupturing. 

[0040] The plate was imaged with a NdYLF laser emitting at 1064 nm. The image plane power was set between 
25 200 and 450 mW maximum respectively with intervals of 50 mW. A spot size of 22jim was used together with a pitch of 
11 Jim and a scan speed of 4 m/s. A digital image was formed on the plate. Table 1 lists the results of the exposed sam- 
ple. 





Power 
[mW] 


initial 
optical 
density in 
UV 


optical 
density in 

UV after 
irradiation 


difference 


example 3 


300 


3.67 


0.44 


3 .23 


example 4 


350 


3.67 


0.3 


3.37 


example 5 


400 


3.67 


0.23 


3.44 


example 6 


450 


3-67 


0.21 


3.46 



40 

Table 1: Decrease in optical density after irradiation of the 
plate 



Example 7: 

Preparation of a flexographic printing plate 

50 

[0041] The entire photopolymeric flexographic printing plate covered with a digitally imaged mask as obtained in 
example 6 was irradiated with actinic light for 15 min and thereafter developed in conventional manner in a drum brush 
washer using the commercially available developer solution nylosolv II®. During the development step the residues of 
the IR-ablatable layer and the non-irradiated areas of the photopolymerizable layer were removed, leaving the irradiated 
55 areas. After development the flexographic printing plate was dried for 2 h at 60°C, irradiated with UV-C light to detackify 
it and finally post-irradiated with actinic light for 1 0 min. 
[0042] All test elements on the printing plate were correctly formed. 
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10 



15 



20 



25 



30 



Example 8: 

Irradiation on a rotary drum 

[0043] The protective film and the polyamide substrate layer of a commercially available photopolymerlc fflexo- 
graphic printing plate (Nyloflex® FAR 284 (BASF)) were removed. On the surface of the plate an IR-ablatable layer 

according to example 1 was laminated. 

[0044] After removing the PET-film the photopolymeric plate covered with an IR-ablatable layer was mounted on the 
rotary drum of a Nd-YAG laser apparatus (Schepers digilas®, 60W). No wrinkling or rupturing was observed. The plate 
was digitally imaged while rotating the drum at 1600 rpm. The laser power was increased from 20 % to 80 % in 5 % 
steps. A power of 30% turned out to be sufficient to correctly form ail test elements on the printing plate, i.e. the black 
I R-ablatable layer was completely removed at those locations hit by the laser beam. 

Comparative Example 1 : 

[0045] The procedure of example 1 was repeated, but a conventional IR-ablatable layer with an optical density of 
3.5. prepared from 35 weight % black carbon and 65 weight % of an elastomeric polyamide binder (Makromelt® 6900) 
was used. No wrinkling or rupturing was observed, but the laser power necessary to con-ectly form all test elements was 
60%. 

[0046] Example 8 and Comparative Example 1 show that the IR-ablatable layers according to the present invention 
have a sensitivity twice as high as in conventional systenns at a comparable optical density. 

Examples 9-11: 

[0047] These examples demonstrate the additional benefit of suitable secondary binders on the proerties of the 
flexographic printing elements of the present invention. 

[0048] IR-ablatabe layers were prepared using the procedures as described in example 1 and using the composi- 
tions of table 2. In examples 10 and 1 1 respectively, around 35 % of the nitrocellulose has been substituted by release 
improving polymers respectively. 



45 



component 


example 9 


example 10 


exam] 


pie 11 




amount 


weight % 

except 
MEK 


amount 


weight % 

except 

MEK 


amount 


weight % 

except 

MEK 


Special Schwarz 


2.04 g 


34.0 % 


2.04 g 


34.0 % 


2.04 9 


34.0 % 


Nitrocellulose 


3.08 g 


51.3 % 


2.0 g 


33-3 % 


2.0 g 


33.3 % 


Solsperse 5000 


0.04 g 


0.7 % 


0,04 g 


0.7 % 


0.04 g 


0.7 % 


Solsperse 28000 


0.2 g 


3.3 % 


0.2 g 


3.3 % 


0.2 g 


3.3 % 


Plasthall 4141 


0.64 g 


10.7 % . 


0.64 


10-7 % 


0.64 g 


10.7 % 


PMMA (Plexi- 
gum M 345) 






1.08 g 


18-0 % 






Viny lace ta te - 
crotonic acid 
copolymer 
(Mowilith CT 5) 










1.08 g 


18.0 g 


Methyletliyl- 
}cetone 


54 g 




54 g 




54 g 





55 
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Table 2: Amounts of components for making the lR*ablatabel layers 
of examples 9-11 



[0049] The IR-ablatable layers were used for preparing flexographic printing elements according to the procedures 
described in example 2 and IR-ablated according to example 3. 
[0050] The results are given in Table 3: 





release 
of 

PET-f ilm 


initial 
optical 
density in 
UV 


optical density in 
UV after irradia- 
tion with IR- laser 


difference/ 
reduction 
of optical 
density at 
300 W 








300 W 


350 W 


400 W 




example 9 


good 


4.35 


0.33 


0.23 


0.18 


4.02/-92 % 


example 10 


excellent 


4.40 


0.38 


0.23 


0.12 


4.02/-91 % 


example 11 


excellent 


4.10 


0.34 


0.21 


0.16 


3.76/-92 % 



Table 3: Decrease in optical density in the UV after IR-ablation 
of the plate 



[0051] Examples 9-11 demonstrate that substituting around 35 % of nitrocellulose by release improving polymers 
30 does not impart the sensitivity of the iF=)-ablatable layer to ablation significantly. The release of the protective PET-film 
on top of the flexographic printing element is significantly improved. 

Claims 

35 1. Photosensitive printing element used for preparing flexographic printing plates via computer-to-plate technology 
comprising 

• a support, 

40 •a photopotymerizable layer comprising at least one elastomeric binder, at least one polymerizable compound, 
and at least one photoinitiator or photoinitiator system, 

• an IR-ablatable layer which >s substantially opaque to actinic radiation, and 

45 • optionally a peelable flexible coversheet, 

wherein the IR-ablatable layer comprises at least one heat-combustible polymeric binder, at least one IR-absort)ing 
material and at least one aliphatic diester of the general formula Ri(CO) [0*CHR3-CH2]nO(CO)R2 where n = 1 - 
30, R^ and R2 are straight-chain or branched alkyl chains with 1 - 20 carbon atoms, and R3 is H or methyl. 

so 

2. Photosensitive printing element according to claim 1 wherein the heat-combustible polymeric binder comprises 
n'rtro or nrtrate-ester-groups. 

3. Photosensitive printing element according to claim 1 wherein the heat-combustible polymeric binder is a nitrate 
55 ester of cellulose or a cellulose ether. 

4. Photosensitive printing element according to any of claims 1 to 3 wherein the IR-aborbing material is carbon black. 
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5. Photosensitive printing element according to any one of claims 1 to 4 wherein the aliphatic diester is at least one 
selected from the group of triethyleneglycol-hexanoic acid diester. triethylenglycol-2-ethyl-hexanoic acid diester 
and triethyleneglycol-octanonic add-diester. 

6. Photosensitive printing element according to any one of claims 1 to 5 wherein the IR-ablatable layer comprises at 
least one additional polymeric binder. 

7. Photosensitive printing element according to claim 6 wherein the additional binder is present in an amount of less 
than 20 % by weight based on the total of all ingredients of the IR-ablatable layer. 

8. Process for making a flexographic printing plate using the element of any one of claims 1 - 7 comprising 

(a) optionally removing the peelable flexible coversheet, 
15 (b) imagewise irradiating the IR-ablatable layer with an IR-laser to fomi a mask, 

(c) overall exposing the photosensitive element to actinte radiation through the mask. 

(d) treating the product of step (c) with at least one developer solution to remove the residues of the IR-ablat- 
20 able layer which were not removed during step (b) and to develop the photopolymerizable layer. 

9. Process according to claim 8 wherein for step (b) a laser apparatus with a rotary drum is used and for irradiation 
with the IR-laserthe flexographic printing element is mounted on the cylindrical surface of the drum. 

25 



30 



40 



45 



50 



55 



9 



EP 1 069 475 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appllcstlon Numb«r 

EP 00 U 4256 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indicatton, wtwre appropriale. 
of felevam passages 



Relevant 
tocteim 



CLASSIFICATION OF THE 
APPLICATION (im.CL7) 



A.D 



A.D 



US 5 719 009 A (R. NI FAN) 
17 February 1998 (1998-02-17) 

♦ column 8, line 23 - line 37 * 

DE 195 36 805 A (BASF LACKE + FARBEN AG) 
3 April 1997 (1997-04-03) 

♦ page 4, line 67 - line 68 * 

♦ page 5, line 1 - line 27 * 

EP 0 803 770 A (AGFA-GEVAERT N.V.) 
29 October 1997 (1997-10-29) 

♦ page 3, line 16 - line 54 * 

♦ page 10 * 

EP 0 741 330 A (E.I. OU PONT OE NEMOURS 
AND COMPANY) 6 November 1996 (1996-11-06) 

♦ page 7, line 16 - line 56 * 



1-9 



1-9 



1-9 



1-9 



G03F1/00 
B41C1/10 



The present search report has been drawn up for all claims 



TECHNICAL FIELDS 
SEARCHED (hiLCLT) 



G03F 

B41C 



THE HAGUE 



DsM o* oornpMon ol »w MUCH 

4 October 2000 



Dupart, J.-M. 



CATEGORY OF OTED DOCUME^TTS 

X : parttoularV rfttovant B taton alorw 

Y : pailicuiafV ratovAnt « combinMl wlh another 

docum*iil of m* Mm« catogofy 
A : t«chnok>gical tMcfc^ound 
O : non<Jwrm«n discloauw 
p : lntannadlal0 doeurfwni 



T : theory or prtncipto urxlortying tlw Invention 
E : MTlior patent docixnenl. but pU)iehed on, or 

attar the tVing date 
D : document ctted In the appDcotkm 
L : document cited for ether reaeone 

A ': menrriaer of ihe eame patent family, con'oapondlng 



10 



EP 1 069 475 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO, 



EP 00 11 4256 



patent famity members relating to the patfi« documents cited In the above^entloned European search repot. 



This annex lists the ^ . ^^lo^ cr>o ai^ ^ 

-n\e memtjere are as contained in tt« European Patent Office EOF We on 



OA—IO—ZOOO 



Patent document 
cited in search report 



Publication 
date 



US 5719009 A 



17-02-1998 



DE 19536805 A 03-04-1997 



EP 0803770 A 29-10-1997 



EP 0741330 A 06-11-1996 



Patent lamtty 
member(s) 



Publication 
date 



US 
EP 
JP 
WO 
CA 
DE 
DE 
DE 
EP 
JP 
OP 
WO 



5262275 
0792478 
10509254 
9616356 
2140872 
69308570 
69308570 
654150 
0654150 



2773981 B 



7506201 
9403838 



16- 11- 
03-09- 

08- 09- 
30-05- 

17- 02- 
10-04- 
17-07- 
28-09- 
24-05 

09- 07 
06-07 
17-02 



1993 
1997 
1998 
1996 
•1994 
■1997 
-1997 
-1995 
■1995 
•1998 
-1995 
-1994 



DE 59605172 D 

EP 0767407 A 

JP 9166875 A 

US 6037102 A 



15-06-2000 
09-04-1997 
24-06-1997 
14-03-2000 



DE 69700934 D 

DE 69700934 T 

JP 2988886 B 

JP 10055061 A 



AU 
AU 
CA 
DE 
DE 
JP 
JP 



694605 B 
4560996 A 
2171771 
69605236 
69605236 
2916408 B 
8305030 A 



A 
D 
T 



20-01-2000 
15-06-2000 

13- 12-1999 
24-02-1998 

23-07-1998 

14- 11-1996 
02-11-1996 
30-12-1999 
20-04-2000 
05-07-1999 
22-11-1996 



§ Fdr more details about this annex : see Official Journal of the European Patent OfTica. No. 12«2 



11 



THIS PAGE BLANK (mspto) 



